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(54) OPTICAL DATA RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To expand a laser power tolerance value for recording and 
erasure by adding oxide having specific standard forming free energy 
to the recording membrane formed on a substrate and reversibly 
transferred to states different in optical characteristics by the 
irradiation with laser beam. 

CONSTITUTION: An optical data recording medium is adapted to a 
data recording and regenerating apparatus using laser beam and 
especially constituted in a rewritable manner. This medium is formed 
from at least a substrate 1 and the recording membrane 3 formed on 
the substrate 1 generating a phase change by the irradiation with laser 
beam to transfer to states different in optical characteristics. In this 
case, oxide is added to the recording membrane 3 and the standard 
forming free energy thereof at 1000°C is set so as to become smaller 
than -900kj/mol 02. As oxide, one kind of oxide among 10 kinds of 
Gd203, Ho203, La203, Nb203, Sc2P3, Sm203, SrO, Tb203, Th02 
and Y203 or a combination of two or more kinds of them is used. 
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(2) 

1 

e^fL, ^olriBffiftfecoi 0 0 0*CI;::fe#*g*g£j£ 
a&X*Jl/^— #-9 0 OkJ/mo! O2 J: 0 t>/h$ V>£ £ 

[i!*E2] ^®*mtC^$nSKfb«?^ GdaO 
3, H02O3, LaiOs, NdiOa, SC1O3, SnbOs, S 10 
TO, TbtOz, Th02, YjOaOlOSHOD^CDVi 

-rna> 1 mm. mt^ti^>m^<Dm^^ 

[il2fcE3] iE&I$K<P^#atTe, XteIiTT?&£ 

[^^4] EgU5K<Z>^j£#(Z>Ge, Sb, Te~C, 

(Ge) * (Sb) j (Te) . 
0.10^x^0.35 O.lO^y 

0.45^x^0.65 x+y+z=l 20 

&m 1 mmmv^mmmmMto 

[fS2ftE5] Ge, Sb, TeO&jfcJt*^ 
(Ge2Sb2Te 6 ) 1 (GeSbjTe*) i-t 
O^x^l 

iA* 100 o - c^*tts«ip^*a*x^^-3^- 9 

OOkJ/mol O2&01*/bZ\,*&{k®&ZteZ>Z:£&ftWL 

imjkm7] *m&m&m&-rz>mt®&. Gd 

jOj, H02OS, LaiOs. Nd20 3 , SC2O3, Sm 
jOs, SrO, Tb20s, Th0 2 , Yi O3 <D 1 0 mm<D& 

[11*918] E»»KOifej£#a*Te, XttlirC** 
- £ 6 ^E«<Z>3t^MSffllB»«Eft:. 

M^«9] E»*R<D3il£#a*Ge, Sb, TeT> 

(Ge) « (Sb) , (Te) , 
0.10^x^0.35 O.lO^y 
0.45^z^0.65 x+y+z=l 



4#H¥4-3 2 5 2 8 8 

2 

imiO] Ge. Sb, TeO&UKJttf, 
(Ge2Sb2Tes) » (GeStoTe*) 1-1 
O^x^l 

1] ^§^©M^2 OnmETFT&£Z: 

M«ai2] t9ES«Jifc^«sn, 

3fc#tS&S&«#fc43V>T, J:E««e^ looo'c 
fc^tS&*g^a&X*;P^-tft- 9 0 OkJ/mol O2 
£0%/h3fr>Kfctt&^TU 5 OvtXBl 

fiWjBic<&*3 nsiftft^ Gd 2 o 

3, H02O3, LaaOa, Nd2 03, SC203, SnbOs, S 
rO, Tb3 0 3 , ThO a , Y2 Os <D 1 0®SCD»{b«&CD^ 

-rn# 1 mm. j&\zznzmit®<Di&<&&-i!&z>zt& 
m&m 1 4 1 ES#iso^dG»*tTe, x« i ire* 
*. 

[i*«15] E»*JS<o£j£#x}*Ge, Sb, Te 

(Ge) , (Sb) , (Te) , 
0. 10^x^0. 35 0. 10^y 
0.45^z^0.65 x+y+z=l 

T*t)$n*«BrtK:** c t SIMttSBSJl 1 2 

[M« 1*6] Ge, Sb, TeQiHJ&ibK. 
(Ge2Sb2Te 5 )i (GeSb2Te*) 1-1 
0£x£l 

Tg^nsiirtc^sct^ma*!! 5^ 
[*^<D#fflfeSM« 

[0 0 0 1] 
[0002] 

[0 0 0 3] ES»K«»tUTtt, MAtfTe, In, 
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ft, (3) 

3 

Sb. Se^^^<hT^#afi-teS^Tffl^ft;-r-5 

[0 0 0 4] &®mttft£VT\Z. AUOs, 
SiO*, SiO, Ta^Os, MoOa, WOa, ZnS, Zr 
0 2> A1N, BN, SiNx, TiN, ZrN. PbF 2 , M 

g f 2 ^ <Dmm&&\* un^oii um&Gtttw s n 

[0 0 0 5] 

[0 0 0 6] Te, I n^^^^S^»»fii^ |S 
[0 0 0 7] ^® • «SO&0^UH5:£fnJ 

[0008] 

IBf^fr, i o o o^c^Wg^gix^- 30 

#-9 0 0kJ/mol Ot^O^^^mitm^M^^v 
[0 0 0 9] 

HWHi i o o o°Q\z&tfz>Wkm$i 

J&£fcX*;i^— x}*-9 0 OkJ/mol OicfcDfe/h^V^K 

[0010] 40 

[0 0 11] *^^^^®^<D^»^:«jg«^@ 1 
K^-To RtX^^ff^l^~1f3t^«l 

[0 0 12] Sftltim PMMA, jSU*— 

[0 0 13]#&Jg2, 4(D^H 50 



4*§H*4-3 2 5 2 8 8 

t^o AI2O3, Si Ox, TaiOs, M0O3, WO 

3, ZnS, ZrOj, AINx, BN, SiNx, TiN, Zr 

n, pbF*, MgF2($<Dmmftmzz.n*><Dmmtemfr 
mMttmftm&T*mftm\zttVTK&&&&<b^ 

[0 0 14] gB»«B3tt* *sa^£#iiR«ffi£<0 

tlfrft&1£ttm<D&l&ftZil,X\*. Te-Sb-Ge, Te- 
Ge, Te-Ge-Sn, Te-Ge-Sn-Au, Sb-Te, Sb-S 
e-Te, In-Te, In-Se, In-Se-Tl, In-Sb, In- 
Sb-Se, In-Se-Te^^f ^n-5o 
[0 0 15] Ao, Al, Ni, Fe, Cr^ 

m 3 <Dmm&m< isxft&w®m&m#>z>j:*:&~t2> z. 
x&z. mz* m®mmti#mm&&mz&»\3m&m 

[0016] 4UHMK7tt. s*5i^xtr>n-hbjt 

mM6&m^Tf&*)&t>ii:&z£iz£^xmffcrz>+ $ 
etas. 2m<D&»mft&*m&WLm*ELHm&\*imz 

[0 0 17] EMMI. #&/f tiTtf-ASI 

x/x*y>^& -f^>y^~^><>^fe cv 

[0 0 18] Te^ilD^^t-r^a^<0#^jl 
mz. !2Sn7-^v^l:IfT^§, ilO^$rg| 

zzih&Ufrrzo ^(d&m. 1 0 0 o°c\z&i2>mm£: 
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5 

{tvo&mmisitm^iz, &®mw&$&mz&vzm v si 

[0 0 19] Te^«lD^^»^b. E®-i8ife<Z>*l 

mtzKikmm&imm®mm<o3i&ft\z. Te-sb, Te 

-Ge, Te-Se, I n-Te, In-Sb, I n- S e t:*;^ < # 

Jcr)V^Tffl>5rOKit:^CD^ttl^*^|8^a:^^> 10 

0 0 9 C\Z&lf*mm$UgLS&3L*)V*-&- 9 0 OkJ/m 

01 Oa £Dfc*2V>&fc4&£, &y*ME®&tt**Jfcfr£ 
bT^JnbfcS^CO*, E® DSgbSWbcD 

"T5&fl:fe<D®&na<> TeifcttIn£:fe£#£U E® • 

[0 0 2 0] 5 CU 3®#> ffiScDiTO&ffiXft 

•Jtf-fX^MOlftfcH ES»«©#SKft£E 

K#I&b-*>TV>. Ttzt>*>. E® DilbWffi 

m*. f»ttfc^fe»fc«r£E»»K 

»» £ b TgsJnb^Ji^ K SI D j! v&ttAmmts n-s ^ 

[0 0 2 1] 2&&|fttt&SfefcJB«, b 



(4) #i?4-3 2 52 8 8 

5 

M1 00 0'Cl:*tf5W4*&Sl*K-#- 9 
0 OkJ/mol O2<fc0fc/h£V>ffifcfe<>:-r££> EftWR 

--*fmstmz&\,*T*m&m<D&tE\zi: v^mmmots 

[0 0 2 2]£TFK JUtttttfl&%oT*XH£fB£ 

ftXtt&BMHUift£LT* Ge2Sb 2 Te 5 ^3ltX> ® 
^O^fc^Sr^rabfc^^ E® -^(DliOigb^ 

bfeo Ge2Sb2Te 6 «> &#fcES • 2fctf» 
Djgb»tt^#^n^«»tbT»I^tlT^-5 (ttMPB 
62-209742-^i£^) e 

[0 0 2 3] 01 t^X^Sfi^-Tc S«<D«S« 
5.25-f >^€E(D^J^Xi:bfe« E®t*BICC>ByPkJ:6 Onm 
*ft^r-f* (Sis NO *&&«fiUMsK> -£-<Dpg 
^ <HJ£U->F-f y^LTM. 4HUOIHRL. 

fiJOKWtf 1 5 Onnu E»»RJit«2 0 OmnRa-fc. 
R$tmttft\Z\Z& (Au) miP«2 0nmtb 

&. &m<D»m±Xrt*V>if&lz.l:Qff-Dl±. ESS 
^*»Ge a Sb2 Tes?->fy h t^JUWt 

[0 0 2 4] ±eWA®5r^Xir«A^TEflk • 
30 Mk*>mi,»»&ffr>ft. U-lfH-A Gftft : 

830nin) 1 Om/sect U IS® ■ 

m&V>m$i& 5 MHzTMS: 1 /t 
hE®) bfc <«T©3ttS«lC45^TB» - m 

So ) £<DI»* C/N#5 QdBfiUi. m^7&t2 5dB^ 
±, ^IBflHMm«ffK:«»t««ft;fi^ (E®v-^ 

OlmmaT^^^E*- «H*W^fc. C/N 

tvz&zLLiz-rzo ES/^y— ommnv— m 
i) ic^To (3c i) \z\t. &tiaLrcmfc®}<DWu&. & 
r^ioo o-c\z&tfzmm£j$,mmtt)i,¥--&m&i, 

[0 0 2 5] 
[^D 
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(5) 

a*£ r o e^^fisi a * x * - 



#§§¥4-3 2 5 2 8 8 



5 

im 



mi, 

H Op O a 
L 6tOi 

N daO i 

ScsOi 

SttaO, 

S rO 

TbeO» 

ThOa 

Y a O» 



2330 
2395 
2307 
1900 
2485 
2300 
2430 
2292 
3220 
2410 



-970 

-1010 
-960 
-960 

-1020 
-980 
-930 

-1000 
-990 

-1030 



15.1— 17.2 
15. &- 20.0 

15.4- 19.9 

15.5- 18.4 
15.5-19.5 

15.4- 19.0 

15.5— 18.9 
15 c 6- 19.5 
15.5-19.6 

15.3- 19.2 

15.4- 18.6 



Gd*0» + Ho*Oi 



15.5—19.6 



CoO 

GeO* 

SnOa 

Ta 2 Ob 

TiO 

ViOa 

WO* 

ZnO 



1795 
1116 
1630 
1872 
1750 
1970 
1500 
1975 



[0026] (si) it)> i o o o'ciz&vzmmz: 

^S*x^;i/^— fit- 9 0 OkJ/molO*J;Dfc/h<*i^ 

t \zmm itv^ z: t&yt¥m®mm&\z*:*D x&mz 
nit. —jj. ioo o*c\z&nzmm£.f&&&jL*jv* 

-#-9 0 OkJ/mol OiJ;Dt>*#^Kftfta>«i:LX 
&9<MfifcCoO, Ge0 2 , SnOi, Ta»Os, TiO, 
V2O*, WO2, ZnO^iUbfc^^SrWr^^ 

-r&:b-£e*<hi.T, 100 o 0 cic:m** 

«*fej«a*x*^*— 3&«- 9 0 OkJ/mol Oict 0 *>/h 

[0027] ssfc* Es»«icasftrr^eft«j©as 

^WOfet^o H2lc-WtLT, Ge a Sb ? T 



-290 15.3—16.3 

-330 S L 

-320 & ^ 

-600 15.5—11.2 

-840 15.3—16.8 

-610 15.5—17.0 

-360 15.5-16.4 

-420 ** L 

1 smiKomm/^—xmn^mm^. v&z>&\zm 

V^i0^jp-t:~-A(CJ:^St3i#^r^|g^^^ o Gda 

o 3 &imm&&?L*im&<Dm&ft&-v\*. Gd 2 Os 8 

40 wt*JKT<D«<&JCfci2 5dBi^±CD?^^t#en-5^ 

Sft^«. ^ttjfe^fb^^^T-r^ciiiici^o H02 

Os, La 2 Os, Nd20s, SC2O3, SshOs, SrO, T 

b 2 o s , Tho 2 , ^tOi\zm\sX%G&o*m&t.mi&<j> 
m\z&&z>mmit&i owtxeui-erau m&m<oi&T& 

50 [0 0 2 8] ±m&&&irrz>mfc®i&&&w&fr 
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9 

r>ML&&<Dfajt&M.*>nrz 0 (^i) \z-Mti>T. 

Gd2O 3 ^:H0 2 O3$:'en^ r tli2^*K«^(0 2. 5wt% 

mm&umnm\zmsx\ o*i%*mtt^&?\zvtz 
mutt *>u^z. z&m* <omm& o m«w \zmmz n 

[0 0 2 9] m&W2 

(Ge) x (Sb) , (Te) t, x+y+z=l 10 
X. 0 0 0'C\Z&VZ&m£.&&m^*)]/3r 

9 0 Okl/mol Oi<fc 0 fe/hS^Sft* (JlteWt;: 
liGdiOs, H02O8, LaaOa, NdiOs, SciOa, Sm 
1O3, SrO, TD2O3, TI1O2, Y2 Oa CD 1 0 fflg<Z>& 

fc«*£jg/^§gifc) ^Jnbfc^®»K^*r^^x 

zm^tt. x?ffim*mi\ztt 0 &®mm<D&& 

\teonmx. &{t*^mfrZteZ&mm&*:<DWW&y- 

>bM^trv^, g«floau 5 0 a? 

nm, K%tmm*2 0 Onm^Lfco ^SfSteRJ^ 0nm<D 
[0 0 3 0] ^CDjg^ fe&fc . ^S^^^i:^ 

<D^D3lb^JClH»^^gB^^Ulr< ^Ge-S 

(Ge) t (Sb) y (Te) , 
0.10^x^0.35 O.lO^y 

0.45^2^0.65 x+y+z=l 30 

x. mM-rz>mi£yi<omm\z&<T>h 1 owts-e&o 
&&*?zzLLi>mmtsnrz. mmmtvx\^ i o o 

0 0 Cl^^Sg^g fiX^P^- 9 0 OkJ/mol 

[0 0 3 1] ^I^^0Ge-Sb-Teja««l 
ft. 03 OA, B, C, D, Exm&tifcmwx&z>o 
[0032] it&<Dfctb\z. 100 o'ciz&ifzmmzi 

j£e&X*Jl^— #-9 0 OkJ/mol02<tDt>^^V^ 40 

ttO^bteft^PS^fc. ^8£$rcJBl^ CoO, GeO 
t, SdOi, TaaOs. TiO, V2O3, WO*, ZnOtf) 



#g|¥4-3 2 5 2 8 8 

10 

[0 0 3 3] f2&»R^£#<DGe-Sb-Te&j£«ffl£ 
ZZ\zmis<timisrc&Mk. 

(Ge) . (Sb) , (Te) , 
0.10^x^0.35 O.lO^y 

0. 45^z^0.65 x+y+z=l 

(GejSbaTes) . (GeSbiTeO 1-, 
0&^1 

(^^BS62-209742#^) ^f^K, ISDiglx 

t ^ X ^ i: ^ ^ t ^ L iT^ ^ e ^*x*. 

(GejSbaTes) 1 (GeSbaTe*) 1-. 
O^x^l 

[0 0 3 4] $mW3 
mmmi, 2Tll tE&fSR^Ge-Sb-TelCfS&Wlr* 

feum\:®&mttm&£-?z>z£\zj:r2x. es-ra 
&<DmQMvm<Dmmmm*&&&4t&3iV\z< <tzz> 

^(h^^Lfcc -iaiCfeTe^«In^^^a:-r^ffi&l¥ 

09^-^Te-Ge, Te-Ge-Sn, Te-Ge-Sn-Au, 
Sb-Te, Sb-Se-Te, I o-Te, In-Se, I n-Se-T 

1, In-Sb, In-Sb-Se, I n-Se-TefcHftW^^ 

mem {^vm\z\t^ 1 0 0 o-az2>wz>m&±&&m 

x*;i^— j&t- 9 0 OkJ/mol O2 <k 0 t>/jN$ V>Kfl;&» 

m&m®mi%\%&{k&3LV\z<<tsL-D7to -miivx. 

(^2) (InSb) 2TeXm*V>m4m&Wi 

hMy^bWS, «^(DR^^. SteffiO^l 5 On 
m, Slt^^2 0 Onmt VTc. m&m 1 IC^b^S^ 
^ff^T. s^^-em^^ioootHii^bfc^t^ 12^ 

^/^»7-«5H) £ (3E2) JC^LT^^^ 
[0 0 3 5] 
[^2] 
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(7) W4-3 2 52 88 

11 12 

Q2 ) UJ4) 



Hoi0 9 
L at O » 
Nd 2 Oi 
SctOi 

S AS O J 

S rO 
TbaOa 
ThO* 
YjO, 



2330 
2395 
2307 
1900 
2485 
2300 
2430 



2410 



-970 
1010 
-960 
-960 

-1020 
-980 
-930 

-1000 
-990 

-1030 



19.2-22.5 
19.7-25.4 
19.4—25.0 

19.6- 23.3 

19.4— 24.5 

19.2- 24,9 

19.5— 24.7 

19.3- 25.2 

19.7- 24.8 
19.2-24.4 
20.1-23.1 



CoO 
GeO 2 
S nO z 



1795 
1116 
1630 



TaaO* 1872 

TiO 1750 

V2O9 1970 

WO* 1500 

ZnO 1975 

[0 0 3 6] (^2) it), 1 0 0 0'ac:fett£&ip£ 
fcx*;^— flt- 9 0 0 kJ/mO* i 0 fc/J^^SIflS 

z&mrtv-mm&&k'?z>z.£&t>&z><, 10 
0 o*c\z&ttzmm$y&s&3i*)i'3f-&- 9 0 oki/m 

O, Ge02, S11O2, Tas Ob, TiO, V*Os, W 
O2, ZnO£&j&DLfc^^£^T*5VX^fck ^ 

T^^SStUT, 1 0 0 O'CIC^frt^ip^ 
B&X*;i/^— rt*-9 0 OkJ/mol O2<fc0t>/h$V^<k 

CO 0 3 7] x> teSft:J»K3&tjt«»s<, 1 fcf-AK 
til&lgi&m&ZfttCo mX.\t, Te-Ge-Sn-Au^&fS 



-290 
-330 
-320 

-600 19.4—21.0 

-840 19.6— 22,7 

-610 19.4-21.9 
-360 *-* 
-420 % ^ 

30 (^BH60-11242(m^ffl) . Te-Ge-Sn-AufB 

&nmv>m'£-e i b* imm. mz&stmvi 0 0 o a c\z 

:fcl**^£j£g&X*;l^--at-- 9 0 OkJ/mol 0*£ 

[0 0 3 8] $mw4 

1 Tte. Get S b 2 Te 5 ffi»»KICl»»fc^3feK 

*r^t>^ 1 as. ^«^scacD 1 0 0 o'c\z&k 

Z>mm§i&&m3:*)l' : ¥~- #-9 0 OkJ/mol O2 £9 
40 /hSVi«ft4*&*ftrr*2itfcJ:oT, Eft- 

[0 0 3 9] (^3) iCGesShTeffBftftRcDMRIlC 
b&TOttJB feRWWe^-f X * D £ 

50 Ri?«:6 onsre. mmsiw<D^i£&m&*:<Dmm&-*> 
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(8) 



4#!!¥4-3 2 5 2 8 8 



13 



14 



Ryfl/TV^. 3SK*©W«£3Kflrfr-r * (Sis 
N 4 ) )&^^:^§gii^>hM7fbTV^o fi^Jl 
^@Fi> S«<ffl£l 5 Ono> fc&mW& 2 0 Owntb 
fco (Au) KJP^2 0nmt 



(S4) icta, ^tt@$^^^ca^m^b^»s^ 
^> Rzti o o o°c^^^gm^e*x^;^~^ 

[0 0 4 0] 
[163] 



ft u 

G dj O j 

HOjOa 

Las Os 

NdiO, 

SciOj 

Si?Oj 

SrO 

Tb*Oa 

TttO e 

Y*0 3 



2330 
2395 
2307 
1900 
2485 
2300 
2430 
2292 
3220 
2410 



-970 

-1010 
-960 
-960 

-1020 
-980 
-930 

-1000 
-990 

-1030 



15.1- 17;2 

15.2- 19.6 

14. 8- 19.3 

14.9- 18.6 
15.2-19.6 

15.1- 19.1 
14.7- 18.9 

15.2- 19.2 
15.2-19.0 
14.9-18.9 
15.0-19.2 



CoO 


1795 


-290 


GeOj 


1116 


-330 


SnOa 


1630 


-320 


Ta*Ob 


1872 


-600 


TiO 


1750 


-840 


V.Oa 


1970 


-610 


WOr 


1500 


-360 


ZnO 


1975 


-420 



[0041] (^3)<to, m&mm\z&Lxmvtt 

&&m&* ioo o 9 c\z&V&m&$u&&&^*)V3r- 
#-9 0 OkJ/mol Oi&Q^/istc^&ityjfrZfc&jgG 

0 nmd: D JP < T * tMk D M V fc<fc ^ TE»»«3W»tl^ 
TaWBST**. X> Get Sb2Te 5 &&mm<DKm\Z%l 

[00423 2t>\z&®mm<Dm&mm*:fcif'c. 

&«£jkjrc. fr~Dm&tftm\zmis 



15.2- 17.0 

16.2- 17: 1 
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SrO 
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TbO. 
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2395 
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1300 
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^Sglp^a*x*;^-*t-9 0 OkJ/molOi<tr) 
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O3. WO3, ZnS, Zr0 2 , AINx, BN, TiN, Z 
rN, PbFi, MgFit&<DWimtei&\tzn*><Dm^f3i& 
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\zf&mz£fetsi&{kfa *?l3:t>*> 10 0 O'CI^WS 
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e, In-Te, In-Se, In-Se-Tl, In-Sb, In-Sb- 
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fiX^Jl^— £*-9 0 OkJ/mol 02<£t) 
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